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Please check that this examination paper consists of FOURTEEN (14) pages of printed 
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[Sila pastikan bahawa kertas peperiksaan ini mengandungi EMPAT BELAS (14) muka 
surat yang bercetak termasuk DUA (2) lampiran sebelum anda memulakan peperiksaan 
ini.] 
 
Instructions : This paper contains SIX (6) questions. Answer FIVE (5) questions.   
 
[Arahan : Kertas ini mengandungi ENAM (6) soalan. Jawab LIMA (5) soalan.]  
 
 
All questions MUST BE answered on a new page. 
 
[Semua soalan MESTILAH dijawab pada muka surat baru.] 
 
 
In the event of any discrepancies, the English version shall be used. 
 
[Sekiranya terdapat percanggahan pada soalan peperiksaan, versi Bahasa Inggeris 
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1.  (a)  The parameter values associated with a fill material are given in Figure 1. 
Determine the cost of material purchase to meet the requirements at fill site. The 
unit price of fill is RM50 per cubic meter based on volume while on the trucks. 
 
Nilai-nilai parameter bagi tanah isi diberi di Rajah 1. Tentukan kos pembelian 
tanah isi bagi memenuhi keperluan di tapak bina. Harga tanah RM50 bagi setiap 
meter padu di atas lori. 
[8 marks/markah] 
 
(b) Again based on the parameter values given in Figure 1, determine the required 
volume of borrow in order to meet the requirements at fill site.  
  
Sekali lagi, menurut nilai-nilai parameter di Rajah 1, tentukan isipadu tanah yang 




(c) Determine the straight line equation relating relative density and void ratio for soil 
used in this work. 
 
Tentukan persamaan garis lurus yang mengaitkan antara ketumpatan relatif 
dengan nisbah lompang bagi tanah isi ini.   
[4 marks/markah] 
 
(d) Discuss the various types of fill soils available in Nibong Tebal and Parit Buntar, 
their avai lability, and prices. This discussion must be limited to one page only.  
 
Bincangkan jenis-jenis tanah isi yang terdapat di kawasan Nibong Tebal dan 
Parit Buntar dari segi harga dan kebolehsediaan. Perbincangan ini perlu 














Figure 1/Rajah 1 
 
 
 2. (a) Describe how pre-loading and use of vertical drains are done in the field.  
 
Terangkan bagaimana pra-pembebanan dan penggunaan saliran tegak 
dijalankan di tapak pembinaan.  
[4 marks/markah] 
 
(b) A uniform fill work has been assigned as given in Figure 2 together with the 
parameter values. The pre-loading period in case of not using any vertical drain 
has been specified as 2 years. The objective is to achieve 90 % consolidation of 
the clay layer within this period. Determine the thickness of pre-loading 
surcharge (design fi ll + extra load) that would deliver the objective. The 
compression curve for the clay is given in Figure 3.  
...4/- 
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Suatu kerja penambakan sekata telah dirancang seperti diberi di Rajah 2, dan 
nilai-nilai parameter ada disertakan sekali. Tempoh pra-pembebanan tanpa 
menggunakan saliran tegak  adalah selama 2 tahun. Tujuan pra-pembebanan 
ialah supaya 90% enapan pengukuhan lapisan lempung dicapai. Tentukan 
ketebalan beban pra-pembebanan (ketebalan isi + ketebalan tambahan) yang 
diperlukan bagi mencapai tujuan di atas. Lengkung pemadatan diberi di Rajah 3.  
 
 [8 marks/markah] 
 
(c) In order to shorten the pre-loading period down to 1 year, the use of PVD is 
considered. Determine the required distance between PVDs if the surcharge is 
specified as 6 m thick. Assume the PVD chosen is 100 mm wide and 9 m thick 
thus giving an equivalent diameter of 70 mm. (Refer to Appendix 1).   
 
Bagi memendekkan tempoh pra-pembebanan kepada 1 tahun, PVD digunakan. 
Tentukan jarak antara PVD yang diperlukan sekiranya ketebalan pra-
pembebanan (ketebalan isi + ketebalan tambahan) 6 m. Andaikan PVD yang 
dipilih mempunyai kelebaran 100 mm dan ketebalan 9 mm yang  menjadikan 
diameter setaranya 70 mm. (Rujuk Lampiran 1) 
[8 marks/markah] 
 




                                            
 
   
 
 
    
 
        
 
                                  
                                                     
 





                                
                               
                                
                    
 
  
     
                             
[EAG442] 






Figure 3 / Rajah 3 
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3. (a) Erosion and landslide are mechanisms of failure. Using sketches, explain the 
differences between these two mechanisms.  
 
Hakisan dan tanah runtuh adalah mekanisma-mekanisma kegagalan. Dengan 




(b) What are the FIVE (5) preventive measures against the possibility of erosion and 
landslide failures.    
          
Apakah LIMA (5) langkah pencegahan yang biasa digunapakai bagi melindungi 
tanah daripada hakisan dan keruntuhan.  
[5 marks/markah] 
 
(c) Name THREE (3) types of landslides, sketch them, and give the reasons why 
they happen. 
 




4. (a) Explain at least FIVE (5) functions of geosynthetic material that affect field 
performance in any geotechnical application and sketch them according to its 
functions. 
 
Terangkan sekurang-kurangnya LIMA (5) fungsi bahan geosintetik yang 
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 (b) Describe with sketches aspects that are considered in the planning and design of 
a geosynthetic application.  
 
  Terangkan dengan menggunakan lakaran perkara-perkara yang diambil kira 




 (c) Specify the requirements and criteria for any one application of geosynthetics. 
Propose one application and design accordingly. 
 
Nyatakan keperluan dan kriteria bagi mana-mana penggunaan geosintetik. 




5. An open cut for 2 new MRT box stations will be constructed deep into the Kuala 
Lumpur Karst Limestone and also into the Granite Formation. From the Lugeon test 
carried out in two different geological formations, the intact granite rock has an a 
hydraulic conductivity, K, of 1 x 10-12 m/s and the limestone has a hydraulic 
conductivity, K, of 1 x 10-4 m/s. Since the main requirement of an underground box 
station is to remain completely dry during the operation, it is important to analyze the 
water flow into the rocks.  
 
Suatu potongan terbuka bagi 2 stesen kotak baru MRT akan dibina jauh kedalam Batu 
Kapur Karst Kuala Lumpur dan Formasi Batuan Granit. Daripada ujian ‘Lugeon’ yang 
dijalankan di kedua-dua formasi geologi yang berbeza, batuan utuh granit mempunyai 
kekonduksian hidraulik, K, 1 x 10-12 m/s dan batuan kapur mempunyai kekonduksian 
hidraulik, K, 1 x 10-4 m/s. Sebagai keperluan utama untuk stesen kotak bawah tanah 
kekal kering sepanjang beroperasi, adalah penting untuk menganalisis aliran air ke 
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(a) Define the meaning of Lugeon Test and describe its main objective.  
 




(b) Calculate the time required for water subjected to 10 m head difference to pass 
through horizontally a 5 m length of the intact granite and the limestone 
surrounding the underground box station.  
 
Kirakan masa diperlukan oleh air yang tertakluk kepada perbezaan turus 
sebanyak 10 m untuk melepasi panjang 5 m secara ufuk bagi batuan granit dan 




(c) Based on the results obtained in (b), discuss if groundwater control is needed in 
order to minimize the groundwater movement into the underground box station.  
 
Berdasarkan kepada keputusan yang diperolehi di (b), jelaskan samaada 
kawalan airbumi perlu dilakukan untuk mengurangkan pergerakan airbumi ke 
dalam stesen kotak bawah tanah tersebut. 
[4 marks/markah] 
 
(d) With the help of sketches, proposed a suitable groundwater control method that 
can be used to minimize the groundwater movement in the rock mass.  
 
Dengan berbantukan lakaran, cadangkan kaedah kawalan airbumi yang dapat 
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6. (a) From an initial investigation carried out on the rock mass for the excavation of a 
large underground cavern, the fracture frequency is one fracture per meter with 
fracture aperture of 0.01 mm and hydraulic conductivity of 8.3 x 10-10 m/s. 
However, during the tunnel face mapping immediately after the excavation work, 
the side wall of the large cavern has ten fractures per meter with an average 
fracture aperture of 1 mm.   
 
Daripada siasatan awal yang dijalankan terhadap bongkah batuan bagi 
pengorekan gua besar bawah tanah, didapati frekuensi rekahan adalah satu per 
meter dengan bukaan rekahan, 0.01 mm dan kekonduksian hidraulik 8.3 x 10-10 
m/s. Walau bagaimanapun, semasa pemetaan permukaan terowong sejurus 
selepas kerja pengorekan bawah tanah, dinding sisi gua besar tersebut 
mempunyai 10 rekahan per meter dengan purata bukaan rekahan, 1 mm.  
 
i. Determine the hydraulic conductivity of the rock mass at the side wall of the 
large cavern. 
 




ii. Discuss the main factors contributing to the difference in the hydraulic 
conductivity of the rock mass obtained during the initial investigations and 
after the excavation work of the large cavern.  
 
Bezakan faktor utama yang menyumbang kepada perbezaan diantara 
kekonduksian hidraulik bongkah batuan yang diperolehi semasa siasatan 
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(b) One of the tunnel face at the Hulu Terengganu Hydropower project has been 
rated using the Q rock mass classification system. From the tunnel face mapping 
information obtained, joint set number, Jn = 4, joint roughness number, Jr = 3, 
joint alteration number, Ja = 1 and joint water reduction, Jw = 1. The major 
principal stress for the tunnel section is 70 MPa and uniaxial compressive 
strength of intact rock obtained by using the Rock Schmidt Hammer is 120 MPa. 
 
Salah satu permukaan terowong projek hidro kuasa Hulu Terengganu dinilai 
dengan menggunakan sistem pengelasan batuan Q. Daripada maklumat 
pemetaan permukaan terowong yang diperolehi nombor set kekar, Jn = 4, 
nombor kekasaran kekar, Jr = 3, nombor perubahan kekar, Ja = 1 dan 
pengurangan air kekar, Jw = 1. Tegasan utama major yang diperolehi bagi 
keratan terowong tersebut adalah 70 MPa dan kekuatan mampatan ekapaksi 
batuan utuh yang diperolehi dengan menggunakan `Rock Schmidt Hammer’ 
adalah 120 MPa. 
 
i. Determine the Rock mass quality rating using the Q classification system. 
(Refer to Appendix 2).  
 
Tentukan nilai kualiti batuan tersebut dengan menggunakan sistem 
pengelasan Q. (Rujuk Lampiran 2). 
[6 marks/markah] 
 
ii. From the same tunnel face mapping of Questions (i) above, the RMR rating 
was determined to be 82 (Very good rock). Describe the major differences in 
rating and results coming from the Q and RMR classification systems.  
 
Berdasarkan kepada maklumat pemetaan permukaan terowong yang sama 
dengan soalan (i), nilai RMR yang ditentukan adalah 82 (batuan sangat 
bagus). Jelaskan perbezaan utama nilai dan deskripsi yang diperolehi 
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LAMPIRAN 2 
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